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1 Weathering The Bureau is conducting mechanically controlled ©. °°) 
fests of weathering tests on samples of various building stones and 


Building Stone has already obtained complete disintegration of some 
specimens in less than 100 successive freezings and 
thawings, while others show practically no signs of 
disintegration after 300 such exposurese These tests are 
so arranged as to simulate quite accurately actual weather 
conditions.» In connection with the investigation of oil 
storage in concrete tanks, which has been in progress for 
some time and upon which final results are-not yet avail- 
able, examination of one tank containing lard oil for one 
year, showed that the surface of the concrete had . 
disintegrated. To date, lar@”oi1 and cocoanut oil are the 
only ones of the series being’ investigated which have . 
attacked the concrete, The specimens of concrete stored in 
yarious oils and other specimens stored under normal 
cohditions were tested in ogmpression after one year and 
those submerged in oil were found to: have, approximately | 
the samie strength as those stored normally. A paper, © 
presenting the résults of this investigation, was read 
before the annual meeting of the American Concrete 
Institute. 


2 Volume The cracking of stucco surfaces is largely due to the 
Changes in volume changes in the mortar which occur during the time 
Cement and Lime of its setting. In order to determine, if possible, 
Mortar methods. by which this injurious cracking may be elininated, 


the Bureau is carrying out an investigation of the nature 
of shrinkage occurring in various mixes of lime and cement 
mortars. It is found that a high humidity may, to a 
considerable extent, offset contraction and will produce 
less shrinkage than would otherwise have taken place, even 
if the high humidity has lasted only for a short time; 
moreover, if expansion is produced by retention of water at 
the surface, this expansion will perhaps permanogtly offset 
a similar contraction. The results obtained at the | 
present time are somewhat masked by the high atmospheric 
humidity and cannot yet be considered as conclusives 
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3 Magnetic The Magnetic Section of the Bureau has been studying _ 


Analysis of the possibility of correlation of the magnetic and 
Steel mechanical properties of steel, with the ultimate object of 
' developing methods for testing the quality and homogeneity of 


steel articles without in any way injuring the specimens. 

A member of the staff participated in a topical discussion on 
magnetic analysis at the recent annual meeting of the 

American Society for Testing laterials. A paper was 
presented also giving a discussion of the specific 

application of magnetic analysis to the testing of ball-bearing 
racese It appears that such an application is of 

commercial promise. Another paper describing an 
investigation of the location of fiaws in rifle = 

barrel steel by the methods of magnetic analysis has been 


4 prepared. : ty ene 
4 The Use of Investigation has been in pr ogress for some time on the 
the Coil Aeriel use of large coils of very simple type as radio transmitting 
in Radio and receiving aerials. The thecry and principles of 
Commnication action of these devices have been exhaustively studied and 


results made available for the use of the Signal Corps, the 
Navy, and other designers and users of radio equipment. 
Experiments are in progress to determine the behavior of ‘ 
coil aerials, in comparison with antemas. In this work, 
the Bureau has been cooperating with the Navy,i Signal Corps, 
Post Office Department, the Air Service and cther bureaus of 
the Department of Commerce. . A number of publications 
covering this part of the work have been prepared. 


§ Airplane — Since August, 1918, the Bureau has been experimenting 

Landing Signals on methods of signalling to airplanes to assist the pilot in 
determining the direction of the landing field, it being 
desirable to provide a system of signalling which will permit 
of safe landing in the dark or in dense fog. The arrangement 
is such that a magnetic disturbance is preduced in a coil of 
wire wound on the lower wing of the airplane, setving up a 
very feeble current which is transformed into a telephone 
signal by means of a very sensitive amplifier, This signal 
is heard only when ¢he pilot is mear the landing field and 
its intensity increases as he approaches the centers In ~ 
experiments so far made, the signais have been audible up to 
heights of 5,000 feet. This system,' when developed, will 
be of the greatest importance in enhancing the safety of __ 
aviation, as .it will give the aviator a sense of security in 
the knowledge that no trouble will be encountered in 
locating a landing field, even under adverse weather 
conditions. 
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6 Vacuum Tubes 
Used in Radio 
Apparatus 


7 Investigation 
of Electric 
Insulating 
Meterials 


8 Tests of Dry 
Cells and 


One of the problems under investigation in relation 
to the desizti of radio apparatus is the matter of harmonics 
in vacuum tube circuits, which is evidenced by the presence 
of currents of other frequencies in addition to the one 
intentionally} produced in the circuit of a vacuum tube 
generator producing currents in an anvennde These arise 
from certain complex actions which take place bcth in the 
vacuum tube itself and in the cirenits to which it is 
connected, atid they are very troublesome, especially in 
radio telephtny whore it is necessary that the redio | 
currents be 91 very pure weve form in erder that the speeth 


transmitted shall be distinst and withcut distortion. The 


investigatidh carried out showed the causo of theso 
harnonics, proviced a means of calculaving their offocts and 
suggested ways by which they can be elininotede 

Another subject upon which special work is being done is 
tho determiftdtion of the effect of the outpu apparatus 
connecting: %o the vacuum tube, upon the electriszal 
conditions ébtaining on the input side ef that tube, a 
question of particular importance in amplifiers which are 
used for highiv meenifying the intensity of electric . 
signals in ratio telegrophy and telephony, This work 

gives a basif for the accurate désien of the ampiifier and 
will assure its working as intended. Tie detector action 
of vacuum tubes is aiso under investigation as stich tubes 
are being used as detectors of magnetio waves instead of the 
crystal detectors formerly used, As a result, the nature 
of this action is known more definitely than heretofore. 


In order to determine how an electric apparatus will 
behave in service, it is important to krow how the insulating 
materials upon which the cenducting parts are mounted will 
be affected by the electrical conditions invoived. The 
permanence, strength, ana numerous other mechanical and 
electrical properties, such as the effects cf moisture, the 
anount of power loss in the material, etce, are aii factors 
of importance in determining the suitability of insuiating 


rey 


‘material for a given service. The results of the work have 
3 


been such as to point the way to improvements in mevhods 

of manufacture and quality of pradusts and ary leading to a 
publication now in preparaticn,: entitled, "Properties of 
Insulating ifaterials «§ the Laminated Fhencd Tyne',' In 
this work, the Bureau has had the cordial cooperation of the 
manufacturers of this class of materials and the Navy 

and Signal Corpse 


In connection with testing of electric dry cells which 
are now used in enormous numbers ard untcrtunately differ 


Storage Batteries widely in quality, it is important, to reproduce the 


conditions of service as nearly as possible since the 
. i] 
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9 Survey of 
Electric Pole 
Line Construction 


10 Gas Standards 
Investigation 


performance of the cells depends very closely upon the *ine 


intervals. over which they are used, the eriods of 
recuperation permitted, etc. Thus the testing of celis for 


different purposes involving different periods of discharge 

and recuperation require either expensive special equipment 

or a great deal of personal time and labore The Bureau 

has now designed and constructed an improved apparatus 

which is relatively simple but capao?e cf controlling the 

tests now commonly used, as well as_ others which may later 

prove to be desirsble. This apparatus, which operates a ” 

system of ccntacts through relays receiving electric 

impulses once a minute froma clock, is 8s» arranged as to 

connect in the discharge circuit any selected group of calls 

fpr any desired pericd of time, and can be set up so as to 

carry on tests of a nunver cf different groups of cells 

simultaneously, The apparatus carriea out vhe timing with 

high accuracy, eliminates all rapidly moving parts, and is 

small and compact< Talis equipment is applicabie to testing | 

of storage batieries and railway signalling batteries as wells 
“The Safety Enpineéring Section of the Bureau had started 

a survey in cooperation with a committee cf the National ° 

Blectric Light Assceiation, on the present practice with 

respect to the strength of construction of puis Lines 

carrying electri power conductorse An inerease in the 

requirements for the initial strength of construction of 

electric power lines for certain grades of work has been 

proposed by tne Bureau, and this change has not beer 

acceptable to the committee named. The present survey was 

planned, therefore,’ to determine the relation of actual 

practice to the present and proposed requirements, llany of 

the larger cities of the country are included in. this 

investigation. 


During the latter part of 1918, the Public Service 
Commission of indiana reccived numorous complaints regarding 
the gas service being rendered in a number oj Indlane. 
municipalities, The investigaticn shoved that in many 
cases the reduced quality of gas-making matec.ale available. 
under war time conditions was responsibie fcr the condition. - 
After a conference and public mesting on the subject, & 
proposed rew set of rules for gas service in the State was 
provided which brougns out the Lack of intormetion existing 

e 


i 


44 = 
as to the heat value of gas which could be esononically 
produced uncer the conditions then ootaining.  f& committee, 
upon which the Bureau of Standerds was represented, made 
recommendations to the State Commission as %2 tne heat 
value which might reasonably be expected, following 
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tf Gas Appliances 
Investigations 


12 Heat Value of 
Fuels 


three very comprehensive plant tests and a careful study 
of the data and plant records of various gas companies. 

The data which have been collected and the report which has 
resulted are, it is believed, of fundamental importance and 
may be expected to be of considerable value to the gas 
industry in the future. 

Study has been made of conditions under which a certain 
local gas company in a nearby State is operating, due to 
difficulties which seem to require either decrease in . 
quality of service or serious dininution of income. While 
na formal report has yet been submitted in this case, 
recommendations verbally made to the management of the gas 
company will, if followed, turn e loss into 4 very 
substantial profite The Bureau will make definite 
recommendations as to the methods for extension of business | 
which may be pursued as well as with regard to the alteration 
and enlargement of plant and other facilities required to 
render adequate service. 


In cooperation with the Industrial Fuel Committee of the 
American Gas Association, studies are being made of the 
various types of atmospheric burners nor in use in 
industrial applications for the purpose of noting and 
correcting their faults and deficiencies. Up to the . 
present time, many of the industrial gas burners have been 
designed by purely empirical methods and the results have 4 
been that many of them are decidedly inefficient» The j 
proper design of air shutter, gas orifice, and burner throat, 
is the part of the problem assigned to the Bureaus The 
data of this investigation,’ when obtained and collated, will 
provide a sound basis of principles underlying the design of 
the ordinary Bunsen type burner and their efficionty 
utilization of gase | 


Tests of the heating values of fuels have berone of 
great commercial importance,: as practically all coal sold on 
large contracts is paid for on the basis of the heating 
value found in the tests conducted by or for the 


purchaser. The instrument used for carrying out this test 
is the bomb calorimeter, which comprises a strong, steel 
cartridge or capsule with removable cover, adapted to contain 
a small charge (about 1/30 ounce) of coal. The bomb is 
tightly closed and oxygen is introduced under high pressures 
It is then put into a calorimeter, the coal ignited 
electrically, the heat generated being absorbed by the 
waters The quantity of heat liberated in the combustion 
of the fuel is then calculated from the rise in temperature 
of the water, Important aid has been given in the 
etandardization of the testing of coal for calorific 

power by the issuance by the Bureau of standard samples of 
materials of accurately known heat values which afford @ 
simple, precise, and convenient means by which the user of 
the calorimeter may check up the accuracy of his own 
determinations. 
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13 Internal 
Combustion Engine 
Investigation 


Similarly in connection with the test of illuminating 
gas distributed in cities, a proper heat value is usually 
defined by regulation or ordinance and this must be 
determined by a gas calorimeter, in which the gas is 
burned inside of a water heater. As before, the heat 
value is calculated from the temperature rise of the 
water, which im this case flows continucusiy through the 
heater. The Bureau has standardized the methods of 
making such tests of fuel and illuminating gas and has laid 
down a procedure by means of which results of high 
accuracy can be obtained. 

A method has been developed by which accurate heat value 
determinations can be made upon gasoline, which is, of 
course, a matter. of importance in the testing of aviation 
and other automobile engines. In one method the Basoline 
is sealed up ina ‘small glass bulb, which is then put into 
the bomb of the calorimeter,: a small portion of ehother ~ 
combustible substance being put near the bulb. ‘The. latter 
substance being ignited jn the same manner as the caal 
described above, the burning of this combustible material 
close by, breaks the glass bulb containing the gasoline, 
upon which the gasoline itself burns, so permitting the | 
determination of its heating value, In another method the 
gasoline is burned in a torch, similar to the torches used 
by plumbers, and the gas calorimeter used to absorb the © 
heat given.oute The results obtained by the two methods 
are in very good agreement and both are rapid and 
satisfactory. It appears, however, that the heating 
value determination in the case of gasoline is not of 
extreme importance for cormercial purposes, as the samples 
exhibit very nearly the same calorific values, so that 
very accurate measurements are required to distinguish 
between theme } 


Several tests have been completed on a Liberty aircraft 
engine to determine the effect .on general performance, of 
the high compression ratio of 742 to 1. The use of this 
high compression has been found desirable when burning fuel 
mixtures of alcohol and benzol.: 
Pressures at various points in the air tubes of 
cooling radiators have been measured by a now method. Their 
determination will aid in the complete analysis of radiator 
performances 

Tne magnetic and electrical characteristics of several 
magnetos have been determined at the request of the War 
Departments, A secording mechanism is under construction for 
the light diaphragm gas-engine indicator previously 
deseribec, and the check veive indicator has been duplicated 
for general use in the labsratorys 

Mcre than 200 measurements of the velocity of flane 
propagation in a Liberty ne cylinder have now been 
completede The most recent determinations, made while the 
engine was operating on a very lean air-fuel mixture,’ shor 
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14. Misleading 
Glinical 
Thernomoter 
Certificates 


15 Glasses for 
the Protection 
of the Eyes fron 
Injurious 
Radiation 


that the velocity of the flame may be only about 2.5 meters 
per second, instead of the 10 meters per second which 
obtains under the normal conditions for which results were 
reported in the preceding Bulletin. 


The clinical thermometer is the fundanental measuring 
instrument of the physiciaif. Such thermometers, when 
purchased by the government, are subjected to rigid tests, 
but those sold to physicians and the public are usually 


only tested by their yenufacturerse Often such thermometers 


are sold with a misleading certificate, so worded as to give 
the impression that the instrument has been tested by the 
Bureau of Standards. As such instruments are nearly always 
of the cheapest and least reliable grade, a great deal of harm 
is done.in this way. Letters from the Bureau warning 
purchasers against buying such thermometers have been 
published in numerous medical and pharmaceutical journals. 
The recently formed American Association of Clinical 
Thermoneter Manufacturers has taken a great deal of interest 
in suppressing these misleading certificates and is 
cooperating with the Bureau to this end in the preparation of 
a new form of certificate. It is the intention so to word 
this certificate that it can only be used when the 
instrument which it accompanies has actually been tested by 
the Bureaus If this joint action fails to produce the 
desired result, congressional legislation will become 
necessary, along the lines recently followed in the State of 
liassachusetts. 


Technologic Paper No» 119, entitled "The Ultra-Violet 
and Visible Transmission of Eye Protective Glasses", has just 
been issued.» As is well-known, many sources of light,: such 
as the quartz mercury arc, the iron are, molten glass or — 
metal, produce radiations in the ultra-violet or infra-red, 
which are more or less injurious to the eyes Even in the 
visible spectrum, excessive brightness may cause temporary 
or permanent injury. Many glasses, to be worn as 
spectacles, have been recommended and extensively advertised 
as means of absorbing this injurious radiant energy and so 
protecting the eye. ib 7 

At the request of the American Medical Association, the 
Bureau has made an extensive study of the nature of the 
transmission of the various glasses promoted for this purpose 
in order that physiologists and oculists may have definite 
data upon the basis of which to prescribe suitable lenses 


for industrial and other uses. The present paper deals with 


the visible and ultra=-viclet transmissions of 82 samples of 
eye protective glasses; the infra-red transmission having 
been covered in an earlier paper already published by the 
Bureaue Information is given as to the approximate color; 
thickness; transmission between specified wave lengths of 
light, compared with the transmission of a sample of colorless 
crown glass and with the visibility or sensitiveness curve of 
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16 Spectroscopic 
Researches 


the average human eye; and the total light transmission. 

A brief summary is given of the good or bad qualities 
of the various kinds of glass in comparison with colorless 
glass as regards protection against ultra-violet radiations 
and the meaning of the terms used in spectrophotometry is 
discussed, this being the science of measuring the relative 
amounts of energy emitted by various sources of light or 
transmitted or reflected by various substances, over a range 
of wave lengths in the visible or ultra-violet spectrum. 


The researches which form the basis of the spectroscopic 
analysis of metals and alloys, have been continued and the 
infra-red spectra of lead, zinc, aluminum, etc., photographed. 
The wave lengths in the are spectra of silicon, chroniun, 
magnesium, titanium, vanadium, tungsten, molybdenum, and 
uranium, have been measured in so far as they can be 
photographed in the infra-red, and are now ready for 
publication. This work is important in its relation to the 
development of a very valuable means of analysis of 
materials. When an electric current passes between metallic 
electrodes, the spectrum of the incandescent vapor in the are 
is found to consist of bright lines of different colors 
according to the wave length and the infallible 
correspondence of particular lines with a particular chemical 
element is the basis of analysis by the spectroscopic 
method. When an alloy of several metals is thus burned in 
an arc, the spectra of all the metals will be produced 
simultaneously, and by measuring the exact positions of all 
the lines in this composite spectrum, the constituents of the 
alloy can be determined from a knowledge of the element which 
produces each line, The spectroscopic method of analysis 
is sometimes indispensable, as it will suffice in cases where 
the samples are too small for successful analysis by chemical 
meanse iioreover, in this method a single small sample will 
serve for the determination of all the constituents of the 
compound, while the chemical method offen requires several 
portions of the material, each of which must be separatoly 
examined for a certain element or group of elements. 
Furthermore, the spectroscopic method can generally be carried 
out more quickly and easily than the chemical, Its develop- 
ment, however, requires complete and accurate knowledge of © 
the spectra or dispersed light of all the chemical elements. 
These have been investigated for most of the known elements 
in a limited interval of wave length only, on account of the 
fact that ordinary photographic plates are sensitive only 
to blue, violet, and ultra-violet light. The Bureau has 
developed means of treating ordinary photographic plates 
so that they become sensitive to light of longer wave length, 
and such dyed plates have been used for the study of the 
spectra of the elements. About fifty different elements havo 
been thtls investigated throughout the entire range Which cau 
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17 Optical 
Tnstrunents 


can be photographed, including the visible spectrum and a 
tonsiderable part of the invisible spectrum in the infra 
red and the ultra-violet. This work requires very 
careful manipulation and skillful measurement, and is 
considered to be of fundamental importance in a number of 
branches of science and the arts. 


A somcalled "stereo" telescope was submitted for 
investigation and determination of its optical propertiec se 
This was a Single=barrel telescope purporting to give a 
stereoscopic vision or at least the appearance of solidity to 
the objects in its field. The results of the examination 
Showed the instrument to be merely an ordinary inverting 
telescope with a low pewer compound microscope substituted 
for the usual erecting lens and eyepiece, and the instrument 
exhibited no unusual qualities, while its definition, in 
fact, was not as good as should be expected in an ordinary 
instrument. lleasurements were made, for the Ordnance 
Department of the Army, on two panoramic gunsights of a new 
type’and the equivalent and back focal lengths of the 
component lenses were determined as standards for the use of 
inspectors in factories. The right angles of the prisms 
were measured and determination made of the magnification, 
field of view, diameter of exit pupil, percentage of light 
transmitted, and limit of resolution. 

Tests extending over a period of three months were made 
on the lenses of six army field glasses, which showed 
defects in cementing of the components,- the rate of growth 
and development of bubbles and blisters in the cementing 
compound being in question. The conclusicws reached were 
that lenses with bubbles or blisters in the cement should 
not be used, because of the likelihood of the growth or 
extension of such defects, and second, that the final 


-inspection of lenses should not take place until at least 


two weeks after they have been cemented. 

The Bureau made an examination of a retina visibility 
perimeter, which is an instrument for plotting the areas of 
the retina of the eye that are sensitive to various colors. — 
It was found that, as is true of many ophthalmic instruments, 
the design was not at all satisfactoey, and the Bureau 
intends to enter upon a special study of this particular 
phase of optical design, with a view to cooperation with 
manufacturers in the standardization of optometris 
instruments and testing. 


18 Investigation Small copper cylinders are frequently used for 


of Copper 
Pressure Plugs 


determining the quality of powder employed in small arms and 
cannon, the deformation of the cylinder resulting from the 
explosion being taken as a measure of the pressure 

developed in the discharge of the gun. In cooperation with 
the small arms manufacturers and the Ordnance Department of 
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1p Brittlenoss 
of Steel duc to 
Pickling and 
Plating 


the army, the Bureau has developed specifications for ° 

the manufacture, preparation, use, and testing of these 
copper cylinders. As a result of the experiments which 
have been made to determine the quality of the copper to 

be used in this work, definite conclusions have been reached 
regarding the decrease in length of the crusher cylinders 
and its relation to the number of applications and magnitude 
of the several applied loads, and the effect of annealing 
and aging treatments. 


This investigation was initiated in connection with the 
specifications applying to aircraft parts, in order to | 
determine, if possible, the nature of the harmful effects of 
pickling and plating in the case of wires and thin rods and 
sheets of various grades of steele Alternating stress 
tests of 0.30 carbon steel in rods of 1/8" to 3/8" show that 
the resistance to fatigue, that is, its endurance under 
repeated application of a load insufficient to cause immediate 
failure, is reduced by more-than 30% by pickling in 
sulphuric acid. Rods of 3/16" diameter with carbon content 
varying from 0.09% to 0.87% show sinilar reduction in 
fatigue resistance. In the Erichson test on sheet stécl 
of varying thickness and hardness, which gives a measure of 
the resistance of the material in the cold state, to plastic 
deformation, analogous results were obtained. The 
brittleness resulting from the picl:ling gradually decreases 
at room temperature but recovery is not complete, Partial 
recovery can be hastened, however, by heating for 2 hours 
at 100°C or 10 minutes at 200°, he failure of the 


. material to recover its initial properties completely, 


20 Metallurgical 
Information 


coupled with the character of the broken surface of a 
pickled sheet, indicates that the brittleness is due to the 
combination of two effects,= the first a temporary one due to 
included hydrogen, and the second, a permanent effect due to 
the roughening or etching action of the acid which increases 
the stress intensity at the surface. 


The metallurgical information furnished by correspondence 
and personal visit has, as usual, sovered a wide range, 
including such items as the manufacture of steel pins, the | 
limits of sulphur content in open hearth steel, heat treatment 
of axles, seamless alloy tubing, aluminum solders, the use of 
cadmium solder, processes in the manufacture of solder, the 
tempering of springs, rustproofing of metals, the effect of 
molybdenum in steel, niokel=chromium resistance wire, the use 
of heat-treated steel in scale manufacture, electrolytic 
method of determining carbon in steel, annealing of 
constantan, identification of platinum, the life of hot=dip 
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ZL liaterials 
Testing Machines 


22 Compilation 
of Mechanical 
Properties of 
Materials 


25° Testing of 
iiine Scales 


24 Gage Testing 


galvanizing kettles, bronze for bearings, annealing of 
metal buttons, specifications for manganese bronze, use 

of manganese bronze in surveyors! bench-marks, improvement 
in the construction of a certain metallic pencil holder, and 
the properties of cobalt and monel metal. 


At the request of the Navy Department, all of the 
materials testing machines at the Washington Navy Yard have 
been calibrated by means of the Emery proving leverse ‘The 
machines tested include: 1 = 200 lb. compression machine} 
Univetsal testing machines of the following capacities; ‘’’ 
40,000, 80,000 and 150,000 lbs} and two machines of 100,000 lb. 
capacity. 


A circular letter, entitled "The Mechanical Properties 
of Materials" (identification number VII-1-1) has been 
prepared, comprising the best available data compiled from a 
wide variety of sources upon the strength and other important 
properties of the principal engineering materials, 
particularly the metals» The materials covered include 
iron, steel, the non-ferrous metals and alloys of various 
compositions and treatments, rubber, leather, rope and 
wood; and the properties enumerated include the density, 
specific gravity, tensile and compressive strengths,: 
elongation and reduction of area, modulus of elasticity, 
modulus of rupture, shearing and transverse strengths, 
ductility, Brinnel and scleroscope hardness, = values being 
given in both English and metric units. References are 
given to the original. sources of the data when known, a 
list of reference bools upon properties of materials is 
also included, and definitions of the principal mechanical 
properties of materials are formulated. 

This material is available for distribution in 
mimeographed form, comprising 51 pages, and copies may be 
obtained upon request by those who have use for the data in 
their worke 


The Bureau's mine scale testing equipment, which consists 
of motor trucks equipped with suitable standard weights, 
manned by experts in the design and test of weighing scales, 
carried out tests on 38 scales in the State of Ohio during 
the month of June. This forms a part of a general — 
investigation which the Bureau is making on the subject of 
the accuracy of the weighings of mine scales which are used — 
for determining the wages paid the miner upon the basis of his 
output. 


Three new communications, being a part of the series which 
the Bureau has had under preparation covering the work of gage 
design, inspection, and test will shortly be ready for 
distribution, as follows: B519 The Measurement of Radii of 
Profiles; B521 The Micrometer Microscope and Its Use in Gage 
Inspection; B522 The Measurement of Taper Gages. 
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25 Flash=Point 
Tests 


26 Pump Valves 


The Bureau has carried out an investigation respecting 
Yhe effect of dimensions upon the determinations made with 
the Tag closed flash=point tester, which is an instrument 
used for determining the temperature at which the vapor of 
a liquid, such as fuel or lubricating oil,: will ignite when 
the liquid is heated. This is a property of importance ~ 
with respect to the fire hazard of the material,' as well as,: 
in some respects, an indication of its quality. Tjis — 
particular flash=point tester is the result of the work of 
the Committee on Preservative Coatings of the American 
Society for Testing Materials and a manufacturer with whom 
this committee cooperated. Determinations made at the 
Bureau related specifically to the reproducibility of results 
obtained when the testers were constructed with dimensions 
differing by the maximum amount considered to be permissible, 


- which is an important factor in determining the precision of 


manufacture required, and, hence, directly affects the cost 
of production of the instrument. The Bureau's report has 
now been published by the American Society for Testing 
Materials. 


In cooperation with two large rubber companies and an 
insurance laboratory representing a committee on rubber 
products of the American Society for Testing Materials, 


hardness tests have been conducted on .. five pump 
vaives, using both the plastometer and the scleroscone,-- 
the objesv of this work being to establish standard . = 


specifications for the hardness of pump valves, so that 
this property may be suitably related to the temperatures and 
pressures under which the valves are required to operate. 


27 Investigation The Bureau has in progress an investigation of the 


of Artificial 
Leather and 
Pyroxylin 
Plastics 


28 Studies in 
Rubber Tire 
Manufacture 


physical properties of artificial leather. The Coated 

Textile Manufacturers’ Association plans to appoint a committee 
to cooperate with the Bureau in this work, Standard 
specifications and methods of test are to be deveisped for this 
class of material. 

Preliminary work is being done also looking to the 
development of suitable tests for suscepvibility to scratching, 
pliability, tensile strength at various temperatures and 
humidities, and tearing and stretching properties, of 
pyroxylin plastics; this work being done in cooperation with 
one of the large manufacturers of this material, with a view 
to the standardization and specification of its more 
important physical properties» 


The physical and chemical laboratories devoted to the 
testing of rubber have given considerable time during the 
past few weeks to the development of formulas for four compounds 
to be used in the construction of different parts of solid tires 
for trucks; this work being done by way of assistance to a nev 
factory recently entering upon production. 
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29 Writing and 
Mynorriting 
Supplies 


30 Specifications 


for Linseed Oil 


31 Wind Tunnel 
Investigations 


The work of the Bureau on writing, stamping, and marlcing 
inks, typewriter ribbons, and carbon paper has proved to be 
of great interest to manufacturers and aie testing 
Satovatorses; and a number of manufacturers! representatives 
have visited the Bureau to study the method of test used and 
to obtain advice and information. Considerable interest is 
shown in the Bureau's method of testing typewriter ribbons. 
In the case of one large corporation which maintains a _ 
laboratory for testing its supplies, the tests of ribbons 
and the ultra-violet lamps used for determining the lasting 
qualities of the ink impregnating such ribbons, were given 
special study. Interest is also shown in the manufacture of 
ink powders and tablets, _which,: if they can be made in 
satisfactory quality, will be very useful in many 
applications, as, for example, in the field service of the 
Post Office Department and of the army. At first 'these 
tablets and powders were made from dyes of.a sort which 
could not have the necessary permanence, but recently mixtures 
of iron salts with gallic and tannie acids have been placed 
on the market and these have the ingredients necessary to a 


- permanent ink. Difficulty has been encountered, however, 


in preventing the formation of a thick, gummy sediment, but 
the Bureau has found that the addition of a suitable amount 
of oxalic acid, which is a solid, and can thus be 
incorporated in the tablet, will servé-~ in place of the 
hydrochloric acid usually used in liquid, inks. 


A circular, Noe 82, entitled "Recommended Specifications 
for Linseed Oil" has just been issued, this being the first 
of a series of paint specifications to be based upon 
recommendations of a committee composed of representatives 
from the various government organizations purchasing such 
materials. 


The Bureau's wind tunnel has been used for important 
studies in connection with the fall of aircraft bombs, 
determining in a rapidly moving air-stream, the effect on the 
position of the centre of pressure occasioned by displacement 
of the stabilizing fins forward or backward. Varicus types 
and shapes of stabilizing fins have been tiied. Studies are 
being made also of the manner in which an aircraft bomb 
moving through the air with an initial oscillatory or 
eure motion is damped or brought back to steady flights 
A test has been made and the aerodynamical characteristios 
determined of a model flying boat hull as submitted by the 
National Advisory Committee for Aeronautics. — 

Calibrations of the pressure head used with an angle-of= 
attack meter, up to speeds of 120 miles per hour, have been 
carried oute The anglexofeattack meter is an © ,.° ta.” 
instrument used for indicating the vertical angle which 
the plane is making with the wind stream through which it is 
passing at any instant. The efficiency of flight, and, 
moreover, the safety of flight under difficult conditions, 


52 Aeronautic 


Instruments 
tnvestigations 


depend upon the maintenance of the proper angle of attack, 
as it is called. In performance testing of planes : 
especially, and in certain other cases, accurate knowledge 
of the flying angle other than that given by the flier’ s- 
judgment, is essentials 

In one of the Bureau's wind tunnels, alterations just 
completed permit the attainment of airspeeds up to 180 miles 
per hours 


The Bureau has had in PrOeEeds for a considerable time 
an investigation of the properties and performance of the 
minute chains which are used in altimeters and aneroid 
barometers for the purpose of transferring the slight 
displacement of the diaphragm to the relatively large 
Cisplacement of the pointer. These chains, the links of which 
are extrenély small, (.06 inches centre to centre), wind about 
a drum and go serve to transmis a small movement into 
rotation of the pointer, Much of the accuracy and reliability 
of the instrument reading depends upon the smooth and regular 
atbtion of this chain. A% one time steel chains wete used and 
it was found that much of the difficulty with altimeters in 


the aviation servite arose from the unsatisfactory action of 


this type. The results of the investigation indicate the 
superiority of gold chains over the steel ones which have 
from time to time been employed. The importance of the — 
reliability in this instrument is appreciated when it ig” 
understood that tho airman must depend upon it constantly for 
information vital to the safe navigation of his plane. 

“At the request of the Air Service, the Bureau has converted 
tivo récording aneroid barometers of 5,000 foot range into ~ 
35,000 foow range, using a method of applying an additional, 
external spring developed by the Bureau and deseribed in one 
of its war time reports. 

In connection with performance tests of aircraft, special 
dials have been prepared for a number of altimeters, for the 
Navy Department, and for the National Advisory Committee for 
Aeronautics, in order to make the instrument more suitable 
for the very precise readings requisite in that type of work. 
The investigation of diaphragms, which form the essential 
element of a considerable number of aeronautic and other 
engineering instruments, has been quite extensive, in the hope 
of develoving information which would lead to elimination of 
certain errors to whish ail such instrument elements are 
subject, such as elastic after~effect and elastic hysteresis 
The latest results show the advantage of seasoning the 
diaphragm of the instrument by repeated stress application, 
which markedly reduces some of the errors referred to. 
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88 Unsoundness 
of Time Plaster 


The Bureau's investigation of the unsoundness of lime 
plasters has thus far resulted in tivo definite conclusions: 
First, the plaster sand should contain not over 1% of 
Sodium chloride, 2% of magnesium chloride, and 10% of red 
clay; and, second, specimens made of twelve different - 
plastering sands from as many different cities indicate 
that inferior quality of sand is frequently responsible for 
the so~called "popping" of lime plaster. Eight of these 
tielve sands made unsound plasters and there is evidence 
that this was not due to the lime. This effect is seen in 
the expansion of small particles of the plaster, so that they 


finally push themselves out of the wall leaving pin holes or 
tt " ; 


Respectfully;: 
Se We STRATTON 


Director 
FIS 


